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PHYSICAL PROPERTY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
storing substance data obtained by integrating the shape 
and physical property of an object with a small storage 
capacity, and for performing the unitary management of 
the shape, structure, solidity information, and history of 
the object, and for managing data related with a series of 
processes ranging from the design to the working, 
assembly, test, and evaluation with the same data, and 
for realizing the unitary management of CAD and 
simulation. 

SOLUTION: This method comprises an outside data 
input step (A) for inputting outside data 12 constituted 
of the boundary data of an object 1, an octant tree 
division step (B) for dividing the outside data into 
stereoscopic cells 13 whose boundary planes are 
orthogonally crossing by octant tree division, and a cell 
data storage step (C) for storing various solidity values 
for each cell. Also, each divided cell 13 is divided into an 
inside cell 13a positioned inside the object or space and 



i4 



a boundary cell 13b including the boundary face in the octant tree division step (B). 
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nufacturing), CAE (Computer 
Aided Engineering), CAT (C 
omputer Aided Testing) S£ 
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7^fc^TV>&V>) . 

[0 0 0 9] *fcmxfc*j^Tt)RT<DHiajSi^abo 
fc. 

(1) Jni^D-fex©*S*»Tr*&^ (JUiJux-^xglS: 

( 2 ) u-tf-tiax^mftmmjLte Em l v»Aixttic#is 

■C*TV»£V» («MU*i4K OfcVO . 

(3) »xj*e#<iDa«3&«-r*a:u m&fcxpim-g 

[ooio] *^bj« % fr#»«iMj&ft«&-r«fcftic 
»jfg£ttfc&©-c&.5. -r #fgBj!©SB<jtt. ^ 



[0011] 

(i) ©su*?*— ^afc-s^ss^*-* (12) &a*i 

ta^r-j'AA^fy^ (A) £, BMBJU*'?*-* 

(i3) fc^id-rsA^Tfc^w^^y^" (b) t, «-t 

(C) tSrffi^S, :tStitt5i!f*i:*ttSaiS 

[0 0 12] *«W©»*Hf^lt»«K:«kntf. ffiE 
A»*»«X?y^ (B) C*«r»T, »f"J$tlfc#-k;i/ 
£#&&©rtfl!lfc&g-r-£FWt:;P (13 a) i^SW 
*-&tf«IMrJU (13b) 

[0 0 13] jfcfc, *B*»-fe;i/ (13b) », 

[0 0 14] Hfc, MIBF*3gp-fe;i/ (13 a) tt, Mttt 
l/Tiaffl*tt**»t. *»-feJP (13 b) tt, *fft 
^©rt#J£^flJ©2«©%l±ffi£fcO <> 

[0 0 15] Wffif^ttffitt, y5al/->a >{1 

[0 0 16] Sfe, jl&Efl-SBx-^ (12) tt, 

[0 0 17] ±jfibfc*»wo36FttK:«tntf, 
(1) ©iSf-SB^-^ (12) *A»*»«fc«kD»»T 
W3*»«SS-r*at3EF«:0-fe^ (13) C»abfct)PO» 
JHtbT/jN^ViE***^*?*-^ (12) 
5Ct*Stt5. S-feJl/^-€-©Mtti:bTa^© 

^S-T-Sdi:^-^^, CADtySay- ->a >£ — tc 
ffr-sciiT^s., -r^to%*S6B^-ett, fc© (jisfSi 

^-5©T, -e©|5gg'7 i — ^Sr^^"/ S7*-AilT, 
[0 0 18] 

S:iaH^#fiSbTiftB^-r§„ 0 1 tt, *5l^©*i*'r- 
^EttTJSw^p-iaTrafe-s. ^©0{c^-TJ;5(', * 
^BJ©7j?£tt. Wr-Z-K-hTsT-v-f (A) , A^r* 



(10) 
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WKt-V? (B) . Rtft^r-^EttXr'y ^ 

(C) *5ft5. ^.SK^-^A^XT-^y (A) 
Wf-^#Xf»^S lTtt#Ufc»JM&l©«M!i 
"r-ffribft. -S^t 1 - ^ 1 2**^BJCD^S^IB1tb 
ft3>Ka^«fcAAt*. A#*##JX:r>.y 
(B) ^g?^-^ 1 2SA#*fl-«fc:.fcD8MiUF 

EttX^-v:/ (C) TH, #iz)l/«K:«*©i»ttffi&E 

CAD5r-^j tufa', C<D5 i -^€rffl^fci9:W-^-> = 
=lV— ->a>£ r^iJa-ACADj XB rv-CA 
Dj izV$&. 

[0019] m i \z^t£?\z, &mw<D^m&mi&T 

^X^r-yX'S 2tH, &g CIS £TA#*#f!lX 5^:7 
(B) £li9jgLfT-5. V-CADt-^145 

ii>t, «» • *«f • mx • nasi • tuftwos/ 

(fiJ^CAM ^Ud^-x-^tlT ) 
[0 0 2 0] W5X*m»f-i'12H, 
.tt*W#»*, 3^7cCADXIiCG^-JW:i^5i 

-?12 C<7)<fc 5^^-37 (S-CADf-^t^ 
OI3*l:, (1) V-CAD3£g©-f >?-7i- 
X(V -interface) C<t 0 AM©A*fC«t D 
m&ftf&Znf^-ft, (2) SJ5t8K>-fe>iK t^v 5 
^if^'©^©^^--^^-^-^ (3) CTX 
tt^MRL :fc.fctf— J&ftjfcVo 1 ume U>¥ 1 ) 

[0 0 2 1] ^2«, ^Bjo^ffit^W^^-iS'^ig 
©BMBHTT**. ±^bfcA»*^*JX7 = -5/P p (B) T? 
tt, tfiESnfeA^* (^-^7 Octree) I: 

ipt^^.^^1 3^8»tijb (a) . -€-n-enco«« 
Mmz8ttmmm& (b) co (d) o±"5fc*Dii 

[0 0 2 2] A»*fc«fc*ffiM4J-«fc«tD4J-asn&— 

lc«kD£ra£#©4'Ttt*Ki:fc£S©Sfc5*;i'*** 

f»;y (B) Tit ^SBx-^1 2*»6«»i|*j*©* 
•ftSr^T©**^-;*' 1 4 (V-CADf-^) iz&m 



igl^-^Ki, m£ ¥MT&*Uf 

fc«p*js (fig> «*u ffi**«fctf-€-ns©i*« 

[0 0 2 3] E3H, *HQfflffi©0|-?»S. ttmAS© 
#S'J&*3-^Marching Cube-C=&&„ #3iS9iT?», 

rtfliMTranH, cnfc.J:DS*faH#«©***frr*. 
[0024] 04 a, *^Bj(cj:s^#j^ffi^-^7c-r 

(B) fc&^T, »IJ3nfcSt;H3SM» 

©i*j«fctt«-r*rt«-fe;n 3 at, 

■fe;H 3bifcKirt*. -r^t5^*^BjT«^#-fe)U 
1 3 bSr^31-rSfc»C«iE$nfcA^*Sr{Se^ ^ 

;n 3 a taoMsn, ft-m^-tn 2^ 

5©*IH»***tr-fe^tt«tlMr;n 3btLtI^L 
TV»«. ft«*-fc;H 3 btt3^7CT?ttl 2#, 2&te 

t?h:4*©«j»±©«jikjsi 5 (H+fcaA-c*-*-) t 

<tDM*fc, *>b<ttifi««fc«*«*.&ft*. 
[0 0 2 5] fl-SBx-^ 1 2 tw^Stl^^#€r«^T^ 
(¥B. 2 2fcftE&£©*i*fffiffifcfc^b 
TBIilll, ^©ffi©Sffitt®^«1Rj&PT»S;S;n-5 

BatftsnsST, ftHL-fe-^l 3bttA»* 
^fiJ^n-So ^©«4>^e.«^-©±fc»S 2jg 

3,^*i«J»f^i:35:S*T, 2 ^ftS*t?*nfi3 jft*t, 2 

**HT*n«4jfl[, £iT£3t£an. a-sasns©* 

n**lfc»U ^^-^©^^^©a^ti^M 
+5J-©^t-fe^©««l*^©3£g|SnTV^<fiH©raT 
JLoa>3*T£IW£|SgS«FK:A#9JLT8><. -r&fc 

^, s»*-ra*»ftt. mm) w^^m^mm 

[0 0 2 6] Sfc, *»©*»»tt»**^tJ*l|L-fe;i. 
1 3 b©^^l 6 mtplzmfl-CTxt) fc^lr»Ttt*© 

*) imm-r&wmj&i 5T?*a*n*«*©ss«ib 

[0 0 2 7] ti£oT> V-C AD^-iJ' 1 4 tt> •feJl'rt 



(11) 
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fc, V-CADtUTHiTI-CttEulerWd 

&5^<*^ die, s#»ts, mu<D 

mm^^zf^m^n^nmrnrnzm-r^mm. 

[0 0 2 8] 0 5 11 *^BJ»#-fe;KDMttS;^t-^ 
±i£L/tl*lgB-trJH 3 att, MilTli 
CD^ftfflSrjf^, ^t;H3b(t ttMWKDmmtft 

13 a, m^Jll 3 bicE^ttS^, SC-tC^-ft^ 
tltcMLT^^-feJl/ Eu 1 e r) ii&M$£M 

OffcJB, Lagrange) 0D2«»#&5„ V 
-CADT«t#t;H 3 bfc*^RttM*21t(CitOo 

[0029] mmvmtv-ztes-Toi&m mm tuz 

mfeZtltz&fcmfc±.)V (Eu 1 e r ^v^a.) 
Bffcfc^fLTfac - S imulat i o nCD#^3a.W 
-->a >(HX'&fiHz&W}&M-t%>&m$tM-t)l' (Lag 
range^;->a) <h7i5, 0><h:3<Z)^5 a. U— v"a 

fc, ^SIJS f~flc# L& V^^-b:;KOfcJ6 fcj8£/1 9 ;* - 

L, Pgg»±T^ib«A^^-^^P B 1 (H:£8#*£ 
Dfl) R?^t5. Sfc^^^fC^ 

•fe^'NWM^lt (^PhKC^^-5 indexing) £• 
-f 3<&g#*&-5. f^TE u 1 e r G9&#>K:L a g r a 
n g e**&3 2aigii<h&.5. 

[0 0 3 0] «-fe;K0#H4Mt«^^r<^WTg 
[0 0 3 1] Stfi©«s|i:LTH (#14^ 

/uerrj^ae^i^. p-n>mm) . anx («#) (x 

[0 0 3 2] ^tUt^JibTW:, (*f 
^^>y;pg (esso ) i:t>-r*- mm^>^)i (6* 



^©|g^fr#M«rt 3 ST ±i$ Lfe J\ft*\Z&-o 
[0 0 3 3] (^te«»gift^^») ^ffiOSlft^ 

[0 0 3 4] (V - C AD (Dm 06(t 

^BJtC^tSV-CADR^V-CAD^-^ V- 
interface, S-CAD, A- CAM, D - f 
avricvation, C— simulation^ 

[0035] ^miz^m^hm^m^vtc^'f 

-^WlB1t^&«> S-CAD^»IStKc*3W-5^^ 
$g, ^35, SJt. Mft. S¥«5Cjq^.. C-sim 

u 1 a t i o n«K*3tt^@#:»^(jg«?W, *$ZMmffi 

- C AM, D-favricvation IC&tt-SKfcS 

anx, ttsnflox, twicfci&fflf-i'cm ffi 
w, Jt^s?«. mm 

r.?-? t<Dttmwmzm^2>z\twv%2,. wt^fe 

U>^©2«^afe-5„ 

[0 0 3 6] gill S-CADi*^(;<k5V-C 
AD*lt^L.fc^Tafe-&„ ClCDg^6*?gHJCDV-CA 
D < <D&7? S - C A D «}; 0 MtlTU £ <Dtft>fr 2> „ 

[0 0 3 7] 

[*1] 
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[0 0 3 8] ia7ta, ap:%wtc«ts»ii^rtt (^jE^n 



(12) 
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^iMiiM- ccoia^fe^T, (a) \-mnv> 

Aft* (Oc t r e e) , (B) ta^f6^K«fc-5tfiEA 
#/frg>ffi| -e &-5. rogij-ea, Oc t ree(D.t?^ 

(B) -CM:, f8f£taaM0Sii^ffl^T^5fc 

», g»(QA^>K (a) KiitvtisX'pteK&m-vr/un 

[0 0 3 9] 

^Wl21S^fe, t&^V-CADtV-CADf-^ 
l:iot, igfi-wfcfewiiJIibTC ADi->5al/- 

[0 0 4 0] ±iifc,fc5i:, ftW-wfcj&cD^y-^tb 

— ACADCiD, CADt->5al/— >3>^fC 
•(StlrC, AlM(m<, A*©«fc3&e«SW*>«C 



[0 0 4 1] foT, *aswojg«t«tt*«s^u&* 

U ftth^SflUX, to, SPflB&t*— g©XgK: 

g|fe^7 f -^S;|5lD^-iS'-ewa-rsr t^-e^r, ca 
[HBfcDflMliftKH] 

[0 1] *«M03fe#5 f -^SHt*ft©7D-Htr» 
5. 

[0 2] *«W«*tefc:*»t*7*-^«ifi©R«HT» 

[S3] mrmm&m-tm-e&z. 

[0 4] *^B^{c.i;^^fiJ^^-^7nT^-r^i?;0T 

[0 5] *»W©«-feJP©*Ht*ST«SCHTr**. 
[06] *^K,fc5V-CADRtfV-CADf-^ 

[0 7] ff(OA^ (A) fc;£gBIBfc:J:S»«:#a 
(B) (^lEStifcAftTfc) fettftUfc«^HT?jbS. 

1 2 fl-SBx-^, 1 3 -feJK 13a f*3gE-fe)l^ 1 
3 b *#-fe;k 14 V-CAD^-3\ 15 «©f 
1 6 



F^— A(##) 5B046 FA06 JA07 KA07 



